Altogether 142 queens were inseminated with 8 mm' of semen of drones two to nine weeks old. Inseminated queens were caged in bee colonies. They were killed and investigated 48 hrs later.
INTRODUCTION
Efforts have been made to increase the efficiency of instrumental insemination of honeybee queens. W OYKE (1978) reviewed factors influencing the number of spermatozoa entering the spermatheca of queens. The results of insemination are effected by factors acting as early as in the time of grafting the larvae for queen rearing, as well as by those acting during and after insemination. Now influence of drones on the results of instrumental insemination is studied. Several papers were published in Polish or Russian and were wrongly interpreted in English or German literature. Therefore the review is made here a little more extensively. BISHOP (1920) found that the drone is not sexually mature, at the time of emergence of imago, but undergoes a further maturation period of at least nine to twelve days. The spermatozoa pass from the testes to seminal vesicles at the age of three days. K URENNOJ (1953) found semen in seminal vesicles of 27 % four day-old drones and in 93 %-100 % of drones nine to thirteen days old. According to M ACKENSEN (1955) the number of spermatozoa in the seminal vesicles increased with the age from 0.13 million in drones three to four days old to 9.89 millions in those seven to eight days old. Similarly J AYCOX (1961) and G AROFALO (1972) found that the process of passing of spermatozoa from testes into seminal vesicles is finished at the age of eight to eleven days. The semen remains in the seminal vesicles till the time of mating, or till the death of drones. When the drone is killed, as for instrumental insemination by decapitation, squeezing of thorax or is treated with ether or chloroform then the semen passes from seminal vesicles into the bulb of the endophallus. This phenomenon starts at the age of 6 days, and is found in most of 8 days old drones, but sometimes it does not occur even in 39 days old drones (Z ANDER , 1920) . The semen is pushed thorough the ejaculatory duct and copulatory apparatus by mucous and epithelium thorn down from the mucous gland . When the drones are killed for artificial insemination, they evert the endophall!s. The process of eversion was described in details by W OY K E (1958) and by WovicE and R UTTNER (1958) . K URENNOJ (1953) found that the percentage of drones everting the endophallus increased from 2 % at the age of 10 days to 25 e x, at the age of 39 9 days and to 53 % at the age of 38 days. Older drones everted the endophallus in lower percentage. According to K EPENA (1963) (1968) found that 10 % more free flying drones everted the endophallus and ejaculated the semen than drones kept all the time on a comb in queen excluder isolator. But the difference was not found to differ statistically.
The drones reared at a different period of the year must probably differ. N OVA K, B LUM , T ABER and Liuzzo (1960) found that the relation between the amount of fluid to the solid part of semen varied from 1 : 1 to 1 : 2 depending upon the period of the year. After F RESNAYE (1966) 
MATERIALS AND METHODS
Altogether 142 caucasian queens were inseminated instrumentally with 8 mm' of semen of drones two to nine weeks old. The experiment was conducted during three different years.
Several combs with drone brood were put into the queen excluder isolators a few days before the emerging of the adult drones. The isolators were distributed into brood nests of a few queenless colonies. The colonies were fed all the time with sugar syrup, and some worker brood was added from time to time, to reinforce the colony. Drones of desired age were used for instrumental insemination. The first season they were 2-4 weeks old, the second season 2-5 weeks old and the third one 2-9 weeks old. All the drones used in one season originated from one queen.
The queens emerged in screened nursery cages without workers inside, in queenless colonies, where they were left until insemination. Several series of queens were reared, so that always queens 7-10 days old were inseminated with semen of drones of each age. All virgins inseminated during one season originated from one mother-queen. To make the results more distinct, the queens were returned to the same screened nursery cages and placed into the same colony. Screened cages without accompanying workers. placed in colonies, are known to create severe conditions for queens after insemination (WorKe, 19?8) , but this method is commonly used by many persons. The queens were killed 48 hrs after insemination. They were dissected, and their oviducts were examined for the residue of semen in one or two oviducts. Next the spermatheca was taken out and the number of spermatozoa in it was counted by the method described by the author several times (W OYKE , 1978 
